® Nghién clru — Ky thuéat

Xay dung phwong phap dinh lwong
cdc vitamin tan trong nwéc trong thudc
va thire pham bo sung bing dién di mao quan |

bat van dé

Trén thj trwéng hién nay, cac ché pham thudc
va thyc phdm bd sung chra da thanh phén
vitamin rat phé bién. S&c ky 16ng hiéu nang cao
(HPLC) Ia ky thuat phan tich phé bién nhat @& dinh
lwong cac ché phdm nay, vi cé thé tach va dinh
lwong ddng thdi nhiéu thanh phan "2 Pien di
mao quan (capillary electrophoresis, CE) cling ¢c6
kha nang tach va dinh lvong déng thei cac chét,
nhung so v&i HPLC, lai tiét kiém dwoc chi phi va
thoi gian phan tich hon. Ky thuat nay da dwoc st
dung kh& phd bién & nwéc ngoai, nhing cho téi
nay, chi c6 1 bai bdo trong nwéc nghién cliru dinh
lwong vitamin b&ng CE, va méi dinh lvong trong
dang bao ché don gian nhat 1a thubc tiem P Muc
tieu cla nghién clru nay la xay dwng phuong
phap dinh lwong déng thdi mét s6 (it nhat 5)
vitamin tan trong nuéc hay gép bang CE, va tng
dung cho mét sb loai ché pham thudc va thuc
pham bd sung thwéng gép.

Nguyén vat liéu, thiét bi va phwong
phap nghién ctru

Héa chét - thuéc thi

Natri tetraborat, natri dodecyl sulfat (SDS),
natri dihydrophosphat, natri hydrophosphat, natri
hydrocarbonat, B-cyclodextrin, hydroxy! propyl-
B-cyclodextrin, nwéc cat siéu tinh khiét.

Céc chét chuén dbi chiéu: Thiamin hydroclorid

(vitamin By), riboflavin (vitamin B,), pyridoxin

hydroclorid (vitamin Bg), acid folic (vitamin Bg),
nicotinamid (vitamin PP) va acid ascorbic
(vitamin C): Vién Kiém nghiém thuéc trung
wong). Mau tht: Mét s6 ché phadm ngoai thi
trudng nhe thudc tiém becozym, siro
BcomplexC, siro kid plus, vién nén medtrivit-B,
vién bao obimin, vién nang ctrng bcomplexC.
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Thiét bi nghién ciru

- Thiét bi dién di mao quan Agilent CE
system 9001 (Hewlett Packard, USA) gén
detector DAD, dugc didu khién bang phan mém
Chemstation.

- B6 loc nwéc siéu tinh khiét Elga (Btrc)

- May do pH Metrohm (Btc)

- May l4c xody Labinco (Ha Lan)

- May I4c siéu am

- Binh dun céach thuy

Phwong phap nghién ciru

Khado sat 2 kiéu dién di; dién di mao quan
viing (CZE) va sic ky dién déng mixen (MEKC).
Mét s6 théng sé CE sé dwoc khao sat (hé dém,
pH, nhiét dé, dién thé, bwdc song phat hién...)
va phuong phap cubi cung sé duoc thdm dinh
trede khi dwa vao tng dung.

Két qua va ban luan

Cach pha dung dich chuén

Vitamin B, dwgc can va hoa tan b&ng nuéc
néng trong binh cach thiy & 80°C trong 20 phit,
vitamin By duwgc hoda tan trong dung dich natri
hydrocarbonat 10 mM. Sau d¢é, can toan b cac
vitamin con lai va thém céac dung dich chuén B,
va Bg & trén, pha lodng bang nwéc cat sao cho
c6 ndng dé vitamin B,, B,, Be, By, PP va C trong
dung dich chuén hén hop lan lwvot twong wng la
0,15; 0,25; 0,10; 0,20 va 0,30 mg/ml.

Khao sat diéu kién dién di

C6t mao quan: chiéu dai tong L, 40 cm,
duwong kinh trong 50 um.

Dién thé: thay ddi dién thé trong khoadng 8 -
25 kV, tuy theo tirng hé dem dung, dé khéng
ché dong dién | < 100 pA.

Tiém m&u: thiy dong lwc, 50 mbar x 3 giay
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Buéc séng phat hién:. lva chon theo Ama
cla tirng chét, phat hién ddng thei & 5 bwédc song:
200 nm, 230 nm, 270 nm, 290 nm v& 370 nm.

Hé dém: Cac hé dém duoc khao sat la 3 hé
dém CZE (phosphat 25 mM pH 3,00; phosphat 25
mM pH 7,00 va borat 25 mM pH 9,00); va mét hé
dém MEKC (borat 25 mM, SDS 30 mM)°,

Tai pH acid va trung tinh, cac chét tach
khong tot va mot sb chat khong phat hién duorc.
Hé dém vdi SDS cho dong dién khéng én dinh
va kha n&ng tach ciing khéng cai thién nhiéu, do
do, dém pH 9,00 dworc lya chon.

Nhiét do: Khao sét 15, 20, 25 va 30°C. Nhiét
d6 25 va 30°C cho thdi gian phan tich dai va dwdng
nén rét nhiu, con 15 va 20°C cho két qua tach tot
trong thoi gian ngén. Dé thuan tién trong moi diéu
kién thevi tiét, nhiét do 20°C duoc lya chon.

Chéat phu gia: Mot s6 chat phu gia duwoc
khao sat: cyclodextrin (a-, B- va hydroxypropyl-
B-CD), chat dién hoat (SDS & 3 néng dé 20, 25
va 30 mM), va cac dung méi hiru co' (methanol,
acetonitril). Tuy nhién, két qua khong duoc cai
thién nhiéu. Bén canh d6, sau khi diéu chinh
dién thé phu hop, két qua tach da kha tét, nén
khéng tién hanh khao sat thém.

Quy trinh riva mao quan: Sau khi khao sét
5 quy trinh khac nhau, quy trinh rira vé&i 0,5 phat
NaOH 0,1 M; 1 phut nwéc; 2 phat @&m nén cho
két qua 1p lai tét (sau 15 mau chay).
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Hinh 1: Pién di d6 hdn hop chuén 6 vitamin
tai diéu kién &3 lwa chon

Két luan: Diéu kién phan tich dwoc lya chon la:

Kich thwdc mao quan: dwdong kinh 50 pm,
Lt=40 cm (Le=31,5 cm). Nhiét d6 mao quan: 20°C.
Hé dém: Borat 25 mM, pH 9,00. bién thé: 20 kV
(cho | = 80 pA). Tiém mau: 50 mbar x 3 gidy.
Bwéc séng phat hién: 200 nm, 230 nm, 270 nm,
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290 nm va 370 nm. Diéu kién riva: 0,5 phit NaOH
0,1 M; 1 phit nwdce; 2 phat d&m nén.

Vi diéu kién dién di & trén, cac vitamin
dwoc chia tach va phat hién kha tét, thé hién
trén dién di d6 & hinh 1.

Tham dinh phwong phap

Tinh chon loc: Tiém tirng dung dich chudn
don thanh phan va dung dich chuan hén hop,
ghi lai phd hap thy clia tat cd cac pic va chéng
phd cac pic twong ng. Két qua hé sé phu hop
ndm trong khoang 0,996-0,999, chirng té pic
tinh khiét. Vé kha nang tach: Trong hinh 2, B, va
Bs 1& hai pic gan nhau nhéat, van cé Rs=11,
chirng t6 phurong phép ¢6 hiéu lec tach rat tét,
dd chon loc cao. Ngoai ra, trong qua trinh tién
hanh dinh lwvgng, ching tdi ¢dn xac djinh duoc
vitamin Bg va vitamin B, cling dwoc tach tét
khdi b&ng phuwong phé&p nay, va hoan toan cé
thé dinh lvgng dwgc, nhung do khéng cb cac
chét chuén, nén phan dinh lwong 2 vitamin Bs
va B;, sé& khéng duoc dwa vao phan thAm dinh
phuong phap & nghién ctru nay.

Bang 1: Két qua khao sét d6 13p lai

She cla céc pic (Shc=S/tm)
By B: Be Bg PP C

253 236 473 286 638 433
250 242 472 291 639 437
251 244 500 292 653 418
256 230 503 292 629 410
256 237 492 30,0 636 420
255 232 49.8 204 647 426
249 235 499 298 663 432
255 233 500 292 634 415
269 244 502 310 689 438
10 258 221 474 275 643 416
RSD% 2,18 2,91 2,65 3,09 274 237

Méu
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DG Idp lai: Phan tich 10 mau chuén hén hop,
tinh RSD% cua dién tich pic hiéu chinh Sy
(Sne=Sltm) cla tirng chat. Ba chat (acid sorbic,
acid salicylic va acid benzoic) dwoc khao sat
lam chuén néi. Két qua cho thdy RSD% giam
khéng dang ké khi ding chuin néi, ma cb
tredng hop con tang (acid salicylic). Khi khéng
c6 chuadn néi, RSD% ciing da kha tét (2,18 -
3,09%) (béng 1). Do d6, chung t6i quyét dinh
khéng tiép tuc khao sat tim chuan néi.

D6 dung: Buoc tién hanh trén ché pham
Obimin béng phwong phap thém, phan tram tim

TAP CHI DUQC HQC - 6/2010 (SO 410 NAM 50)
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lai woc tinh bdng ndng dé thu hdi so v&i ndng d6

thém vao. Dién di @6 tir ché pham obimin duwoc

trinh bay & hinh 3. Két qua trong bang 2 chirng to

phwong phap c6 do dung dam bao (96 - 101%).
Bang 2: Két qua khao sat d6 ding

_ C thém C thu héi o
Vitamin (ug/mi) (g/ml) % tim lai
B1 80,0 776 96,1
B2 55,0 54,9 99,4
B6 55,0 55,6 101.0
B9 52,0 49,9 96,0
PP 50,0 48,5 96,6
o 158,0 158,8 100,7
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Hinh 2: D/én di dé ché phdm oblm/n

D6 nhay. Xac dinh gi&i han phat hién (LOD) va
gi6i han dinh lrgng (LOQ). Gi¢i han dinh lwgng voi
4 chéat trong hdn hop 1a dat yéu cdu, chi véi B, va
PP 1a con hoi cao (50 va 40 pg/ml) (bang 3).

Bang 3: LOD va LOQ cua céc vitamin

Vitamin B4 B, Bs B C PP

LOD 15 175 15 3,5 40 10

LOQ 45 50 4.5 10 12,3 40

Ham lugng thé hién theo ug/mi.

Khodng nbéng doé tuyén tinh: Khao sat trén
chudn hén hop cac vitamin & 5 ndng dd khac
nhau (bang 4).

Bang 4: Khodng néng d6 tuyén tinh va hé sé
tiong quan héi quy trong dinh luwgng céc vitamin

Vitamin C (ug/mi) R
By 60 - 600 0,998
B2 50 - 500 0,999
Be 42 -420 0,998
. Bg 10- 100 0,998
PP 30-300 0,995
c 86 - 860 0,990

TAP CHI DUQC HOQC - 6/2010 (SO 410 NAM 50)

Két qua cho thay cé sy twong quan tuyén
tinh git*a Sp. va ndng dé clia cac vitamin trong
khoang khao sat.

D 6n dinh: Dung dich chuin dwoc tién
hanh dién di tai cac thei diém: 0; 30; 60; 90; .
120; 150; 180; 240; 300; 360; 420 va 480 phut
sau khi pha. Két qua: Ndng d6 vitamin C sau 5
gior da giam di dang ké (~10%), vitamin By gidm
<5% sau 8 gi®, cac vitamin cén lai déu bén
virng sau 8 gi¢. Dé cai thien dé on dinh cla
vitamin C, Na,S,0; va Na,S,05 dugc thlr lam
chéat &n dinh. Na,S,05 ¢t tac dung tét hon, gitp
vitamin C &n dinh trong vong 8 gio.

Pinh lwgng trong ché pham

Thuoc tiém: Pha Ioéng dung dich thudc tiém
dén ndng do phu hop rdi dem dinh lwong ngay.
Dinh lwgng ché phdm becozym song song bang
Phu’o'ng phép CZE nay va phuong phap MEKC

két qua twong duong nhau (bang 5), nhwng
phuo'ng phap CZE 4n dinh, don gidn va nhanh
hon (thei gian phan tich bang 1/5) so v&i
phuwong phap cl.

Siro: Vi siro don gidn nhw BcomplexC: Pha
lodng méu bang nwéc ndng 80°C (hodc 80 ml
NaHCO; 10 mM, néu c6é B,), dat trong cach thay
& 80°C trong 15 phut, siéu &m 5 phut, & nguoi,
thém nuéc cét dén vach, lac déu, loc qua mang
0,2 um, siéu &m 2 phut.

V&i cac siro phire tap nhw Kid Plus, sau buwéce
chiét bang nwéc néng nhw trén, l&c dung dich véi
2 ml n-hexan trong 10 phut, lay I&6p nwéc, loc qua
gidy rdi qua mang 0,2 um, siéu am.
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Hinh 3: Dién di d6 mdu ché phém
BcomplexC

Hinh 3 thé hién dién di d4 ctia ché pham siro
BcomplexC. Vé&i ché phdm nay, xac dinh dwoc
pic vitamin Bs, nhwng do khdng c6 chat chuan
ddi chiéu, nén chi dwoc dinh tinh. Két qua dinh
lwong trinh bay trong bang 5.
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Bang 5: Két qua dinh lwong trong ché pham
Ham

B4 B: Bs Bs PP c

lrong’
Thubc tiém Becozym
Nhan 50 2.0 2.0 - 10,0 -
Thyc 1010 972 989 - 962 -
Siro BcomplexC
Nhan 1.0 0,6 0,4 - 0.8 20,0
Thyc 975 915 0947 - 92,0 992
Vién nén MedtrivitB
Nhan 10,0 - 15,0 - - -
Thyc 1021 - 978 - - -

Vién bao Obimin
Nhan 10,0 25 150 1,0 200 1000
Thyc 980 950 96,7 93,0 920 969
A Vién nang BcomplexC
‘Nhan 150 100 50 - 50,0 1000
Thyc 96,0 932 98,4 - 93,0 979
Cém Bio-acimin
Nhan 0,5 0,5 05 - - -
Thye 91,0 906 1057 - -

* Ham lueng: HL trén nhan cé don vi tay theo ché
pham, ham lugng thye tinh theo % so véi ham luong
trén nhan.

— Khéng c6 trong ché pham

Vién nang curng, vién nén, c6m: Can mot
lwong bét vien/bdt cdm phu hop, chiét 3 Ian bang
nwédc nong 80°C, gop dich chiét va bot vién vao
binh dinh mrc, siéu am 5 phat, d& ngudi, thém
nwdc dén vach, lac déu, loc qua gidy loc, rdi qua
mang 0,2 um. V&i ché phdm medtrivit-B, pic
vitamin By, twong tw nhw Bs, chi ¢é thé dwoc dinh
tinh do khong cé chat chuan dbi chiéu. Cac két
qua dinh long trinh bay trong bang 5.
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Hinh 4: Pién di dé ché phdm MedltrivitB
Két luan
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Két qua nghién ctru da thu dwoc la:

- Xay dyng dwoc phwvong phéap dinh lweng
ddng théi 6 vitamin tan trong nuwéc: By, By, B,
Be, C, PP b&ng dién di mao quan.

- Thdm dinh dwgc phwong phéap vira xay dung.

- Thiét 1ap dwoc 3 quy trinh dinh lugong 6
vitamin nay trong 5 loai ché pham: thudc tiém,
siro, vién nén, vién nang, cdm dinh duéng.

- Binh lwvong khao s&t mot s6 ché pham theo
céac quy trinh da thiét lap.

Phwong phap da xay dwng c6 théi gian phan
tich ngén, tiét kiém chi phi, phwong phap x@ Iy
mau don gian, d&c biét néu so v&i sic ky 16ng,
sé& khong gap phai van dé vé tic cot do mau
phan tich chwa dwgc x ly ky. Pherong phap ¢6
thé dwoc ng dung dé dinh lwgng 6 vitamin nay
trong cac ché pham thudc va thwc pham bd
sung khac tai cac co s& kiém nghiém va san
xuat cé thiét bj dién di mao quan.

Summary

A rapid, simple, repeatable and accurate
analytical method using zone capillary electrophoresis
with UV detection has been developed and
validated for the simultaneous determination of six
water-soluble vitamins (B;, B, BgBg, PP and C).
The following conditions were used: column 40 cm
L, 50 um ID at 20°C, 25 mM borate buffer pH 9,00,
20 kV applied voltage. The validation data showed
good repeatability, high accuracy, wide lineanty
range and very good selectivity of the method. With
sodium thiosulfate was used as stabiliser for vitamin
C, the sample is stable within a working day. Three
analytical procedures were developed for the
determination of the 6 vitamins in 5 different multi-
vitamin preparations, and the analytical results
indicated high feasibility of this method in quality
control practice.
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